What is claimed is: 

1. An apparatus for use on a surface and responsive to an 
operator, said apparatus comprising: 
a vehicle adapted to ride on the surface; 
a head assembly adapted to carry a device for engaging 

and treating the surface; 
a support; 

a connector assembly interconnecting the head assembly 
and the support; 

an actuator on the vehicle for raising and lowering the 
support relative to the surface; 

a sensor detecting a distance between the support and the 
head assembly; 

a head position control, responsive to input from the 
operator, indicating a desired position of the head 
assembly relative to the support; and 

a driving circuit responsive to the head position control 
and responsive to the sensor for energizing the actuator 
to raise and lower the support so that the distance 
between the support and the head assembly as detected 
by the sensor corresponds to the desired position as 
indicated by the head position control thereby control- 
ling the relative engagement between the head assem- 
bly and the surface and thereby controlling the treat- 
ment of the surface by the head assembly. 

2. The apparatus of claim 1 wherein the sensor comprises 
a linear potentiometer. 

3. The apparatus of claim 2 wherein the head position 
control is a operator-controlled potentiometer and further 
comprising a comparator for comparing a voltage signal 
generated by the operator-controlled potentiometer to a 
voltage signal generated by the linear potentiometer, said 
comparator providing an output signal corresponding to the 
comparison to the driving circuit. 

4. The apparatus of claim 1 further comprising an 
up/down switch responsive to the operator and connected to 
the driving circuit for selectively controlling the actuator 

such that when the switch is in an UP position, the actuator 
is energized to raise the support and such that when the 
switch is in a DOWN position, the actuator is energized to 
lower the support. 

5. The apparatus of claim 1 wherein the connector assem- 
bly has a first end engaging the head assembly and having 
a second end engaging the support wherein a distance 
between the first end and the second end is variable. 
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6 . (amended) The apparatus of claim 5 wherein the support 
[is] comprises a [traveling] nut, wherein the actuator comprises 
a motor rotating a screw which engages and drives the {traveling] 
nut, said nut being raised and lowered by rotation of the screw, 

: : .;:;;^hd : ;.^h^ : :^pii^<?tpf ; as 

:| : ,:.:;: ; :'x : :: ; .a slotted;- tubexhav^ 

sliding within the slot , the pin connected to the [traveling] 

: :;;'rmt;;;^ 

ia^ compr^ 

engaging the nut and having another end engaging the ttibe] 
between the suppo rt and the head assembly : and 

:V : x : :;:;:;::; :> ^ 

length of the compressible member. 

:'r^spoh^iye: ; :;t 

: a : vehicle^ pn--£te 
a head assembly on the vehicle adapted to carry a device for 
engaging and treating the surface; 

VfV^.'.-ft^SU^ 

! ; . : ^r * -^^ 

over the surface and] adapted to raise and lower the [head 

xasseirfc^ 

to the [surface] support: 

i: ;:??!?^^^ 

relative to the [surface] support : and 
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a driving circuit responsive to the [head] position control 
and responsive to the Sensor for energizing the actuator to raise 
and lower the [head assembly} support so that the position of the 

•X'tieadv'assfet^lv^ 
the sensor corresponds to the desired position as indicated by 
the [head:] position control thereby controlling the relative 
engagement between the head assembly and the surface independent 

:| of:; the brxish length or st if f ness and thereby control ling the ; 

:: treatment of the ^urf ace by the :hea4 assembly. :: : 

8. The apparatus of claim 7 further comprising a vehicle 
having pneumatic tires for riding on the surface, said vehicle 
supporting the actuator such that the head assembly is above 
or on the surface. 

'?^P^^*y^ y '-t-9 '' an operato^ cotiiprising: 
;x\x : a : : vehicle :>^eipted 

a head assembly on the vehicle adapted to carry a device for 
engaging and treating the surface; ^ : 

a support on the vehicle c onnected to the head assembly.- 

over the surface and] adapted to raise and lower the [head 

^ssemb;^ 

..:tb:;: the ;.. : tsur^ ace^ 

operator, indicating a desired position of the head assembly 
relative to the [surface] support; and 

a driving [head] '$&&i&^£&l- U 

and.responsive to thesen^ 
and lower the [head assembly]^ ^ 

head assembly relative to the [surface] support as detected by 
the sensor corresponds to the desired position as indicated by 
the [head] position control thereby controlling the relative 
engagement between the head assembly and the surface and thereby 
controlling the treatment of the surface by the head assembly; 



3 



10/684,324 
CLMPTO 



a connector assembly including a compressible member between 

wherein the sensor comprises a distance sensor connected 

:: : >:betweeiv : ^ 

•••• distance between ;tte;^ :aridxt^ 
: j:-! : surf a;Ge : J;: r : ;: : :::v: : : " : 

10. The apparatus of claim 9 wherein the distance sensor 
is a linear potentiometer. 

11 . (amended) An apparatus for use on a surface and 

: : ^;^spohs;iY^ : ;^ 

a vehicle adapted to ride on the surface; 

a head assembly on the vehicle adapted to carry a device; for 
engaging and treating the surface; 

•':'>%'U '■'■ah ; aCtiiat^ : ;K 
;; : wer--:t^ 

assembly relative to the surface] support ; 

a sensor detecting a position of the head assembly relative 

ixto.-.-fche (surfaced 
>.;! : ./ :; :v •: .a > [he^dl : ^ pontic^ 
operator, indicating a desired position of the head assembly 

: ;- : :£eiiti!y^ : :{^li^f;5tc:^]; suppb^t ;: ; : ; : : 

■ : :aL/d£i^^ 

and responsive to the sensor for energizing the actuator to raise 

- ; ' : ahd ;i;6W^ 

;: : lae^d:;;as : se support as detected '-Jby^-;^ 

.' .tiie:;:££ii^ ppsi£iiph|: : ;^ 
the {head] position control thereby controlling the relative 
engagement between the head assembly and the surface and thereby 
: control ling the treatment of the surface by the head assembly; 
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actuator; 1 and 

•'^■•ax^btripres^ 
:arid::th^ 

; \x:;:y-;:;Vwte^ 

12. (amended) An apparatus for use on a surface and 
responsive to an operator said apparatus comprising t 

': : : : :V- : . : >.y:a : .'head^ 
; ■:£hg£gi^ 

a support on the vehicle connected to the head assembly: 
0': ; .;: : :£ii; : ;act^ they\r£^ 
over the surface and] adapted to raise and lower the [head 
assembly relative: : tb ': the surf ace! support Wherisln the 
cbir^risea ' ^ ij^tor. rotating engagement x :wi:th : 

iTdrivihgi: : a : r 

isaid [nut] stippb* t be i ricj ira i s etd ^rid: lowered by^r^tatib^ 

•:\;'screw:;: ; '.y '; 

a sensor detecting a position of the head assembly relative 
to the [surface] support ; 

:;.: : ^:': : :.;:a : :" '[head] : :;J^S;itipn! ;"Cpntrol 
;:'.>> b^erator:#.-:;:i^ 

relative to the [surface] x siipfo^ 

t6::the ; ;;: [hea^] jp^ 

a!iid ;;jre;s|K>i^ • rai£^ : " 

and lower the {head assembly] support so that the position of the 
head assembly relative to the [surface] support as detected by 
the sensor corresponds to the desired position as indicated by 
the [head] position control thereby controlling the relative 
engagement between the head assembly and the surface and thereby 
controlling the treatment of the surface by the head assembly; 
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a slotted tube having a slot at one end receiving a pin 

;; : ;::s;ii^ 

nut, the tube supporting the head assembly at its other end; and 

a compressible member within the tube [having one end 
engaging the nut and having another end engaging the tube] 
between the support and the head assembly ; 

:[:^ 

.: length of ;thexco^ 

13. The apparatus of claim 12 further comprising an inner 
tube coaxial with and slidable within the slotted tube, the 
inner tube connected to and moving with the support. 

comprises a switch on the tube for detecting compression of the 
compressible member (wherein the repeat able position corresponds 
to the position of the device] when tit] the head assembly 
engages the surface. 

;; : ; ^ -isurface;:;ai^:x;x;:;; 
..r^spbhsiyi^;:t<> an pp£ratpj: : ^ 

';:^ : x'a:: ; :yehic^ 



a head assembly on the vehicle adapted to carry a device for 
engaging and treating the surface; 

a support on the vehicle connected to the head assembly; 
: : : :ah ; actuat 

• oyer : the ■ surface VandJ^ lower the (head 

•assembly 

a [sensor detecting] detector providing a count 
corresponding to a position of the (head assembly] support 

; : ; :jtel : &tffi 

a (head] position control, responsive to input from the 
operator/ indicating a desired position of the head assembly 
relat iv£ to :the : :f surf ace): support : 
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a driving circuit responsive to the [head] position control 
and responsive to the [ sensor] detector for energizing the 
actuator to raise and lower the {head assembly] support so that 

* ctuator as detected by the [sensor] detector corresponds to the 

: ;:;:desi«^ 

the surface by the head assembly; 

wherein the actuator comprises a motor rotating a screw in 
threaded engagement with [driving] a [traveling] nut [engaging 

be lowered belo w a repeatable position : and 

preset amount, said driving circuit being responsive to 

whi^ 

by the [head] position control . 

16. The apparatus of claim 15 wherein the detector 
comprises a magnet adapted to rotate in synchronism with 
the screw, a Hall sensor detecting rotation of the magnet and 
providing a pulse, and a counter for counting the pulses of 

the Hall sensor, and wherein the comparator compares the 
count of the counter to the additional preset amount. 

17 .. (amended) The apparatus of claim 16 further comprising < 
switch for detecting when the [nut] support is in the repeatable 
position, arid wherein the switch resets the counter and wherein 
the driving circuit is responsive to the comparator to lower the 
[traveling nut] support a number of counts corresponding to the 
additional preset amount. 
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responsive to an operator, said apparatus comprising: 

: ': : :* : :-h^ 

engaging and treating the surface; 

a support on the vehicle connected to the head assembly? 

; ;' : :^.'over".the:;:su 
. ^'-'as^etnlilyx 

a sensor comprising a switch on the actuator for detecting a 
position of the head assembly relative to the [surface] pyppprt;; 

:;x; : ;:operatbr,; : ^ 

:'t^e: : : : :f : sbrf aeelx ;iaiiPCort- ;":itod.-: . 
and responsive to the sensor for energizing the actuator to raise 

';• :";head"as;sefi^ 

: :th6;>[h^ 

engagement between the head assembly and the surface and thereby 

^'■\':vy- ::: x"W^^ 




(amehd^di; ^^'-^^^^ 
f esponsive.^ 

aVh^id; '^ssen^ 

.•:;'VsUirf aC6;r;> : ^ x^: ;:: V;:^ : "^!-: :: [: : : V : :;>.-V:>::':i:- : : : : [ .%'?y.y; 

a support connected to the head ass embly; 

ah actuator raising and lowering the {head assembly relative 
to the surface] support ; 



8 



10/684,324 
CLMPTO 



■.■■y'y,^ 

indicating a head position of the [device] head assembly relative 
to the [surface] support or range of head positions of the 
[device] head assembly relative to the [surface! support , said 
head position or said range of head positions indicating a 

\ ;:dti3tan^ 

[device] head assembly and the [surface) support : and 

assembly iil the head position or within the range of head 
positions as indicated by the position control independent of the 

<';:>-;b^^h : -: : l^ 

; : ; 

a pressure sensor detecting the pressure of [device] the 
head assembly on the surf ace r 

;--a 'pressure';. CQtitioiy-r 

'indicatirta ^°*^yM : 
'■■ ■ the : rdevicel head asise^ >and-x'x;: 

';: : . ; :>^hereiii-;tte 

and the pressure sensor for selectively actuating the actuator to 

: : : : :| : :maintaiii : :^ 

pressure or within the desired range of pressures. 



v: : : : : x :y:? : \2;i^ app£*4^ 
responsive to an operator, said apparatus comprising: 
. y ; ;^ head . assenily ;| ^d^tei> to >carry a device for engaging the: : 

. >y$Ut£kck-^ y-y[yy\ 

a support connected to the head assembly: 
x I an: :actu^ 
to the surface] support : 
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a position control responsive to operator input for 
indicating a [head] desired position of the [device J head 
assembly relative to the [surface] support or range of [head] 
desjrefl positions of the [device! head assembly relative to the 
[surface] support , said [head] desired position or said range of 
/: : fhieadr:-:te 
distance^ 

the [surface] support : 

a controller responsive to the position control for 
selectively: ^ 

assembly in the [head] desired position or within the range of 
[head] desired positions as indicated by the position control; 

^^^•••mbtor 

tq^^^ C^ 

for controlling the torque of the motor; arid 
: : a : torque ; control responsive to io^ 

[:■.■■:■:[ wher^^^ 
if or; Provide 
>:cpht?pl:;.circ^ 
within the desired range of torques. 

22 , (amended) The apparatus of claim 21 further comprising:: 
.^■ y'\-[ d^teCti^ : :' :fchfe : :> : : : :':':-: : : 

head assembly on the surface; 



indicating a desired pressure or a desired range of pressures for 
the [device] head assembly on the surface; and 

wherein the controller is responsive to the pressure control 

; ; a^-;t^ 

maintain the pressure of the device on the surface at the desired 
pressure or within the desired range of pressures. 
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23. (amended) An apparatus for use on a surface and 
responsive to an operator, said apparatus comprising: 

;.; : :SUr'f a;c'e.;:^:' ;: ;:Y /.. : . : :> : :;> : :":; : ;:; : ^:: : j;:;:V": : : x ': : ' :> : ' ■■■■^.■■^y"^ 

:^;;;:;L:«n. : :a^tu^ 
; : t6 

a position control responsive to operator input for 
in dic a ting a repeatable [head] position of the [device! head: ! : 

fsurr^C^il : ; : ;support>^ 

■ range of distances ^ respectively^ between the [devic^li he^ad : ^ 
assembly and the [surface] support ; and 

% ^^eatable; :: ;[he^d]^ 
' ':\^pf. xth^^ 

24. A pparatus for use by an operator on a surface 
comprising: 

^ vehicle adapted to mo^ 
Y\ a h ^ ^ s ^;^^ the ^ i ^ e ;;^ treafeitK^ ^he aiirfaf^; 

a support on the vehicle connected to the head assembly ; 

'■■■:■ : ^n':'aGt^:fcbrj ibhYfehe:^^^ 

a resilientlv compressible member interposed between the 
support and the head assembly: 

a sensor for sensing a repeatable position of the support ; 

: ' :; a control responsive: to user input 4hd .for: : : v:: : 
c6ritribi : iih^ : :tte actuate 

repeatable position an additional distance correspondin g to said 
user j,nput t° compress said gompres a ible member 
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25. 



The apparatus of cl a im 24. wherein said reputable. 



p^Mnn of ^ q ,mnort corresponds to a position & which the 
hgad assem b ly 33 contact with the surface,. 



The apparatus o f 25 wherein the sensor 



a switch, on febs chicle for sensing when the support; jg 
^ s^id reputable portion, and wherein the control is 
responsive ^ the sw^^ for controlling the actual 
fhe support downward fro m said repeat 
riiatance ^ r-ompresa the oompressihl* member, 



ses 



97 The apparatus of r-Taim 25 wherein the sensor comprises 
a linear potentiometer between th P head assembly and the support 
for sensing when the P i W ort is lowered to the repeatable 
position, and where jn the control is responsive to the linear 
potentiometer for cent rolling t he actuator t o drive the support 
downward from said reneatable p osition the additional dj stance to 
oomoress the compressible member. 

28 Apparatus for use by an operator on a s urface 

comprising: 

. ^ivjetiicleSiad^^ 

a head assembly on the vehicle for t reating the surface : 
a support on the vehicle connected to the head assembly; 



an actuator on the vehicle for rai sing and lowering the 
support : and the he^d 

a resilient Iv compressible member inter posed between the 
support and the head assembly r 

a sensor for sensing when the head asse mbly is lowered to a 
position corresponding to contact of the hea d assembly with the 
surface ;::ahd :f or generating a s^onai^inxresDohse thereto; 'and;- 

a control responsive to user input and the sen sor for 
controlling the actuator to drive the support down to lower the 
head assembly until said signal is received and ther eafter to 
drive the support down an additi onal distance to compress the 
compressible member an amount correspond ing to said user input. 
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29. The apparatus of claim 28 wherein the sensor comprises 
a switch on the vehicle fo r sensing when the support is lowered 
to a position corresponding to contact of t he head assembly with 
the surface and for generating a s ignal in response thereto* and 
wherein the control is responsive to the switch foy controlling 
the actuator to drive the support down the additional ^gfrapce to 
compress the compressible member 

30. The apparatus of clai m 28 wherein the sensor comprises 
a linear potentiometer between the head assembly and the support 
for sensing when the support is lowered to a Position 

• •isbir^fespbi^ 

and for generating a signal in response thereto, and wherein the 
control is responsive to the linear potentiometer for controlling 



• ;> - - comprisjng-rx ^Sx '^ ■^'■ W 

a vehicle adapted to move across the surface; 
a head assembly on the vehicle for treating the surface; 
a support connected to the head assembly; 
an actuator on the vehicle comprising a screw in threaded 
engagement with the support , and a motor for rotating the screw 
to raise and lower the support and the head assembly connected 
thereto; 

a spring co-axial with the screw interposed between the 
support and the head assembly; 

a control responsive to user input for, controlling the 
actuator to lower the support until the head assembly is in 
contact with the surface and the spring is compressed a preset 
amount corresponding to the user.; input; and 

a switch on the vehicle for sensing when the head assembly 
is in contact with the surf ace, , and wherein , the control is 
: iE;e^£6h$i:fre : : t^^ : th^: : ac£li^feoi:: :to ••ll'ower '^:^ 

the support and compress the spring the preset amount. 
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j£ (amended) Apparatus for use by an operator on a 
surface comprising:: 

a. vehicle ad apted to move across the surface; 

a head assembly on the veh icle for treating the surface; 

a support connected to the head assembly; 

an actuator on the vehicl e comprising a screw in threaded 
engagement with the su pport, and a motor for rotating the scr^ 
:t6 ^ai:^ 



a spring co-axial with th e screw interposed between the 
support and the head assembly; 



a control responsive to user input for controlling the 
actuator to lower the support until the head assembly is in 
contact with the surface and the spring is compressed a preset 
amount corresponding to the user input; and 

a linear potentiometer between the head assembly and the 
support for sensing a length of the spring, and wherein the 
control is responsive to the linear potentiometer for 
controlling the actuator to lower the support and compress the 
;: sipi:i:ngx 




(amended) Apparatus for use by an operator on a 
surfac^ 

a vehicle adapted to move across the surface; 

a head, assembly on the vehicle for treating the surface; 

an actuator on the vehicle comprising a screw in threaded 
engagement with the support, and a motor for rotating the screw 
to raise and lower the support and the head assembly connected 
thereto;, 

a spring co-axial with the screw interposed between the 
support and the head assembly; and 
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:;| : :;:xVx :: ^ 

actuator to lower the support until the head assembly is in 



contact with the surface and the spring is compressed a preset 


amount corresponding to the user ir 




wherein the support comprises 


a nut and wherein the 


actuator comprises a screw in threaded engagement with the nut 


and a motor for rotating the screw 


to raise and lower the nut, 


said apparatus further comprising c 


i connector assembly 


connecting the head, assembly and the support; and 


wherein the connector assembly comprises an outer tube. 


containing said spring and connected to the head assembly/ said 


support further comprising an mnej 


z tube secured to the nut and 


slidable inside the outer tube, an< 


i a pin connected to the inner 


tube siidable in a slot in the outer tube:. 


^1 3fc. (amended) Apparatus f o 


r use bv an operator on a 



surf ace i compris:^ 

a vehicle adapted to move across the surface; 

a. head assembly on the vehicle for treating the surface; 

a support connected to the head assembly; 

an actuator on the vehicle comprising a screw in threaded 
engagement with the support, and a motor for rotating the screw 
to raise and lower the support and the head assembly connected 

a spring co-axial with the screw interposed between the 

a control responsive to user input for controlling the 
.actuator to lower the support until the, head assembly is in 
contact with the surface and: the spring is compressed a preset 
amount corresponding to the user input; and 

a linear sensor for detecting a length of the .spring, the 
control being responsive to the linear sensor to operate the 

V. ... . ^dtii^t^ '■': : :: : :v : ' :: : : : : -: : : : : :, ': : :-: : : : : : : : : 
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♦ (amended) Apparatus for use by an operator on a 
surface comprising: 

a vehicle adapted to move across the surface; 
a head, assembly on the vehicle for treating the surface; 
a support connected to the head assembly; 
an actuator on the vehicle comprising a screw in threaded 
engagement with the support, and a motor for rotating the screw 
to raise and lower the support and the head assembly connected 
thereto; 

a spring co-axial with the screw interposed between the 
support and the head assembly; and 

;;:,-;:?::;:;:;V; .a: : .;Coat;t 

actuator to lower the support until the head assembly is in 



contact with the surface and the spring is compressed a preset 
amount corresponding to the user input. 

wherein the support comprises a nut : and wherein the > : 
actuator comprises a screw in threaded engagement with the nut 
and a motor for rotating the screw to raise and lower the nut, 
said apparatus further comprising; 

a detector for providing a count corresponding to the 
position of the support relative to the actuator: 

a position control set by an operator to indicate a preset 
amount; and 

a comparator fox comparing the count to the preset amount, 
said control being responsive to the comparator to lower the 



a magnet adapted to rotate in synchronism wrth fcfrg ^ 
sensor detertinq rotation of the magnet and n^H.^ . r ,,„ 
and a counter for conning the pulse* of the 
j pomp^or being bperaole t^ 
the orsfl Pt amoimt- 
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